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.'. vol. of circular lamina a£=*it(a+e eos#) 8 <• cos ftdO and moment of 
Inertia about axis through O perpendicular to plane 

OPx=I=*{a + c cos 0)* o cos «<W. 

Similarly, moment of Inertia of lamina bli=l' 

= — (a— c cos #) 4 6' cos W. 

.•. moment of Inertia of lamina ah — I— /' = /''=4Trtc 2 (rt 3 eos 2 tf<^+' ,3 cos*cV?W). 

But r coa«fcfl»=^; and fcosW=l ("cos**/*- ~ . 



/" 



?r s rt-c- 



- (8<? 2 +6e 2 ) 4 . The moment of Inertia about an axis 



through O and in the plane OPx is of course one half of the above amount, or 

4 

LNOTG.— An excellent solution of tbis problem was received from Professor Wijrgins, IticliuioncI, 
Indiana, but us it has been lost we are unable t<; publish it. -Editor.] 

15. Proposed by P. P- MATZ, M. So-, Ph. D-. Profe3Jor of Mathematios and Astronomy in New 
Windsor College, New Windsor > Maryland. 

Show that the eastward deviation of bodies falling from a great height is 
±nt[If— jA)cos«4 



F a =- 



ST 
Solution by the PROPOSER. 



Let r= the radius of the earth, r= 86 164. 2= the mean-time seconds in 
a siderial day, 0=the observers latitude, (r+ If )=tbe distance from the center 
of the earth to the point from which the body fell, 
and t= the time of the body's motion in seconds; 
then the horizontal velocity of the falling body in 
the direction of the tangent to the circle of latitude 
at the place of observation, is 

Tr 27r(r+ IJ )cos<l> /,, j,... ,v- a 

I = rfr 1 •• ■ ■ (1); and this velocity is caused 

by the rotation of the earth. Obviously the 
horizontal space described by the body in the time 

t, 16 S, = Vt = 5 y • • • • ( 2 )- 

The point on the earth and vertically below the point from which the 
body fell, passes during this time t through an arc 




S* = 



2ntrcos<l> 



.(3). 



Hence, the eastward deviation of the falling body, if the direction of 
gravity remained parallel toward this body, would become 

Ki= S x — Si =-- — -jt — (1) ; although this change of direction is not great, 

yet it must not by any means be neglected — even though the variation in the 
intensity of gravity is frequently neglected. Suppose the body in its descent 
to have arrived at //, and let m'II=x. Let w represent the body's velocity in 

the direction m' If, and v that in the direction II C; then dv=gdt (5). 

Considering II('—r, we have the proportion, 

— dw : dv ::Hq: Up : : m ' II: 11 C: :,r:r. 

.-. dni= — —dv, = — ^-dt.. •■((>), the negative sign showing that w de- 
creases as v increases. Since w=dx/ d,t, ((>) becomes 



dw= — -^ — -. . •. nfdw= — - xdx (7). 

r/r r 



gxd.r 
rtr 

Integrating (7) and remembering that when .<=0 the initial value of in is Fas 
given in (1), wehavo«--'= V^-~. .: w= F^'(l-^J). . . .(8). 



With ir=d.r/ dt, we now easily dedu 



ce 



^ t ~~T/ ~~*\~ \^~r ^W-' + higher powers of .r, which may 

be neglected. )d.v. . . . (It). 
Integrating (9), observing that C'=0 s>'nce •/•=() when £=<>, and without 
appreciable error putting ;/■* = ( Vt)*, we liave the expression 

,= n-i.^.... (1 „, 

If A represents the ercess of descent in vacuo above that in air, we have 
I^ = // + A....(ll). .-. .,= R-l^tg]i2 ... (12) . 
Transforming (12) by means of (1) and without sensible error writing 
anity for (,+ II) / ,, we have x= ^t[(r+ 1I)-UH+ ^)}^<!> ^ 

For obvious reasons subtracting (3) from (13), etc., we obtain 

„ * nt( II- \ A lcostfr , 14 . 
IU= -^f ■ • • .(14), 

which is the expression for the eastward deviation of bodies falling from a great 
height, given in Young's General Astronomy. 

Also solved by O. B. M. Kerr. HI.' solution will appear next month. 



